Pyruvate prevents restraint-induced immunosuppression via alterations in glucocorticoid responses.
Stress-evoked immunosuppression may reflect increased demands on cellular energy signaled via elevated glucocorticoid concentrations. We hypothesized that treatment with pyruvate, an alternative energy source, would ameliorate restraint-induced elevation of glucocorticoids and that this reduction in glucocorticoid exposure will prevent stress-induced immunosuppression. We provided exogenous pyruvate to mice exposed to repeated restraint and then assessed splenocyte counts and splenocyte proliferation in response to the mitogen, concanavalin A as well as IgM production in response to keyhole limpet hemocyanin. Immune function was suppressed in mice undergoing repeated restraint but not in mice exposed to repeated restraint followed by pyruvate treatment. All mice exposed to restraint, regardless of pyruvate supplementation, displayed equivalent occurrences of repeated elevations in corticosterone concentrations; however, the cumulative exposure to corticosterone after one episode of restraint was reduced in those mice treated with pyruvate after restraint. Finally, we tested the immunoprotective ability of pyruvate supplementation in the presence of chronically elevated corticosterone. Mice implanted with restraint-like concentrations of corticosterone after adrenalectomy decreased splenocyte counts, compared with either unmanipulated mice or mice that were implanted with a cholesterol pellet after adrenalectomy, regardless of pyruvate supplementation. These data suggest that pyruvate does not possess immunoprotective properties in the presence of chronically elevated corticosterone. Pyruvate supplementation preserves immune function during exposure to repeated restraint stressors; altered dynamics of corticosterone concentrations after pyruvate administration may mediate this immunoprotection. Pyruvate prevents restraint-induced immunosuppression via alterations in the glucocorticoid response to restraint.